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ABSTRACT

The Navy is authorized by public statute to provide salvage facilities
to assist both public and private vesszls. In keeping with this responsibility,
the Supervisor of Salvage, U.S. Navy, is prosecuting a vigorous program to
incorporate the latest techniques and equipments into the Navy's salvage
forces.

The SEALAB 111 program, under the direction of the Ocean
Engineering Branch, Deep Submergence Systems Project Office, was initiated
to advance the state-of-the-art of man’s capability to live and work in the
deep ocean environment. It was the goal of the Salvage Projects for SEALAB
Il to demonstrate and field test some of the more important new salvage
devices and techniques.

This report discusses the aquanaut familiarization and training phases
associated with the Salvage Projects planned for Team Two—SEALAB |11,
and the modifications to both equipments and procedures as suggested by
the divers. Preliminary results are included with recommendations regarding
future plans.

Human factors studies were conducted in conjunction with the
training phases in preparation for SEALAB I1I. Goals included assessment
of divers performance, the development of improved underwater work pro-
cedures, and improvement of underwater equipment design through
developmrient of design criteria.
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INTRODUCTION

For centuries, new and improved methods of applying positive
buoyancy to submerged objects have been of prime interest to men engaged
in work beneath the sea. Collapsible buoyancy devices (bridge pontoons)
were introduced in the sixth century B.C. by Cyrus the Great. Although
not recorded, early sailors probably employed hauling lines tended from
surface craft. This implies consigeration and development of materials,
equipments, and techniques.

Additionally, over the intervening years, divers and sailors have had
a continuing requirement for improved tools, both hand-operated and
powered. In comparatively recent times, compressed air tools have served
well in relatively shallow water. Unfortunately, however, salvage and other
underseas work requirements are not limited to shallow depths and the
requirement for other more applicable power sources arises. In the past
ciecade, the depth to which man has been able to extend his capability to do
useful underwater work has been dramatically increased.

Congress has authorized the Navy to provide salvage facilities for
both public and private vessels. In keeping with this responsibility, the
Supervisor of Salvage, '.ISN, is prosecuting a vigorous program to incorporate
the latest techniques and equipments into the salvage forces. This effort
includes the development of new equipment and methods where required
and the improvement of some of the older proven systems. Several of the
newly developed devices resulting from ihis program have been demonstrated
and fieid tested during training exercises conducted with the Mark |-Deep
Dive System of the Supervisor of Salvage.

Human factors studies {see Appendixes A, B, and C) were conducted
in conjurztion with the training and had been planned for SEALAB Ill. Goals
included assessment of diver performance with relation to increasing depth,
development of improved underwater work procedures, and improvement
of underwater equipment design criteria.

The overall objective of the Salvage Lift Systems Tests portion of
this effort is to demonstrate the feasibility of conducting long term salvage
operations with mixed gas saturated divers and to determine the capability
of these divers to accomplish strenuous salvage work during prolonged dives.
Lift systems play a highly important role in marine salvage. They are a
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common requirement in mar.y operations. The specific objectives of the
lift system tasks are to demonstrate diver procedures and to conduct both
shallow and deep water field evaluations of the following lift systems:

1.

2.

Hunley-Wischhoefer remote recovery salvage attachment system

An 8.4-ton lift capability collapsible salvage pontoon

. A 2-ton lift capability collapsible self-inflatable pontoon

employing a self-contained hydrazine gas generator

A small, rigid, variable buoyancy seif-inflatable device with
a self-contained hydrazine gas generator for lifts of up to
200 pounds

Various combinations of the above systems and combinations
incorporating a 25-ton lift capability padeye attached by explo-
sively driven studs

In addition to determining the capability of divers to accomplish
strenuous salvage work during prolonged dives, the specific objective of
the second or Underwater Tools Tasks portion of the effort was to demon-
strate procedures and to conduct both shallow and deep water field
evaluations of the following tools:

1.

2.

3.

4.

5.

Electric underwater power tool
Air driven saw

Explosively actuated cable cutter
Explosively actuated stud driver

Common hand tools

A further purpose of the tests was to compare baseline data—
criteria established by Team Two aquanauts in shallow-water tests— with
the performance of the same diver team under saturated conditions and in
the hostile environment of deeper continental shelf depths at sea.




One of the more perplexing problems confronting divers at work in
the ccean depths is the nature of the sea floor itself. More often than not,
the bottom and the object of the work are covered by a fine sediment easily
disturbed and sent into suspension by diver movement. The suspendud sedi-
ment obscures diver vision to varying degrees. Various methods have been
proposed to alleviate this problem. One such proposal has been the subject
of a development program; the procedure is being tested and demonstrated
in shallow-water exercises and will be applied at the deeper depth. The
principle of the procedure is to utilize a dissolved plastic with a specific
gravity greater than that of seawater. The material is spread upon the bottom
in a thin sheet where the water soluble solvent is leached out, leaving a tough
film covering the sediments.

Safe lighting methods are being investigated. Several factors
contribute to a requirerr.ent for artificial lighting of a work site. Nocturnal
darkness, work inside or beneath objects, excess suspended particulate matter
which obscures natural daylight, and normal increasing darkness with increas-
ing depth are elements contributing to the need. Electrical lighting sources
are recognized, but are not without their obstacles. They may require
umbilicals, or cumbersome packaging if detached. If detached, their power-
weight-size ratios must be considered. Chemical light sources have been
developed and are a subject of the testing program.

DESCRIPTION OF TEST SYSTEMS
Hunley-Wischhoefer Remote Recovery System

The remote recovery system consists of a 30-inch-1D, 1/4-inch-thick
mild steel, spherical buoy weighing 200 pounds, which rests in the large end
of a conical steei fairing and is securely latched to it. The fairing contains
a compartment for lead-shot ballast, a cylindrical drum containing 750 feet
of 1/2-inch-diarneter, polypropylene messenger line, and a toroidal ballast
tank (Figures 1 and 2).

Fitting snugly into the bottom opening of the conical fairing and
projecting upward into the shot ballast compartment is a notched male
overshot-connector spear or prod, about 1€ inches long and 2 inches in
diameter, with a heavy base which has an eye for attaching a shackle to the
load chain (Figure 3). The spear is locked in place in the fairing with two
release handles which are held in place with safety pins.
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Figure 2. Retrieving the Hunley-Wischhoefer assembly.

A separate part of the Hunley-Wischhoefer system is a female overshot
device about 12 inches in diameter and 24 inches long with a 2-1/2-inch-
diameter, longitudinal, cylindrical center opening. Three spring-loaded
locking lugs extend into the opening (Figure 3). A heavy wire rope handling
bridle is attached to the top of the female overshot device.

In operation, the running end of the polypropylene messenger line,
from the drum installed inside the fairing, is fastened into the nosepiece of
the locked-in-place male connector spear and the shot ballast compartment
is filled with lead shot (the amount required to overcome inherent positive
buoyancy of the system). The buoy-fairing assembly is lowered by a ship’s
line to the sea bottom where divers disconnect the ship’s lowering line. The
assembly is then adjusted to ne.tral buoyancy by slowly bleeding ballast
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shot from a shot bleed hole. If 190 much shct is released, positive buoyancy
can be reduced by allowing water to bleed into the toroidal ballast tank.
Valving is provided for this purpose. The assembly is then maneuvered by
divers to the object to be lifted. When the free end of the load chain has
been shackied to the object to be lifted, the diver removes the release handie
safety pins and pulls the handles clear. This frees the male connector spear
from the buoy-fairing assembly. As the buoy-fairing assembly moves upward,
the remaining shot in the baliast comoartment spitis out through the bottom
opening left by the removal of the male spear. The assembly accelerates
upward, paying out the polypropyiene messenger line between the male
connector spear and the surface.

On the surface, the ship’s crew retrieves the assembly, Figure 2.
cuts the messenger line, threads it through the female overshot device, and
secures the free end of the messenger line to the ship. The female overshot
device is then iowered by heavy wire rope lifting line (Figure 4), down the
messenger line until it slips over the male connector spear and the overshot
focking lugs engage the male spear notch, fastening the two units together.
The object to be lifted can then be raised with the wire rope lifting line.
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(a) Female overshot device. (b) Male connector spear {prod).

Figure 3. Hunley-Wisc!,hoefer female overshot and spear.
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Figure 4. Hunley-Wischhoefer rigging schematic.
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For SEALAB H1 exercises only, a dragskirt and lead weights were
provided to decrease the terminal velocity by reducing the positive
buoyzncy of the ascending buoy-fairing assembly, as a safety precaution
relative to the surface vessels.

Collapsible Salvagc Pontoon With 8.4-Ton Lift Capability

The test pontoon was fabricated by the B. F. Goodrich Company
under NAVSHIPS Contract NOBS-94517 in accordance with Specification
Ships-P-5136. The pontoon has a buoyant lifting capability of approximately
8.4 long tons in seawater when fully inflated with a gas. 1t is fabricated to
the configuration shown on the B. F. Goodrich Company Drawing No.
B5FC1021, and has the following cheracteristics.

When inflated in air, the pontoon carcass is cylindrical in shape, 86
inches in diameter, and 87 inches long (Figures 5, €, and 7). The dry weight
of the pontoon is approximately 750 pounds and, when bundled for stowage,
the pontoon can and should be stowed in a 45-cubic foot container (70 by
54 by 20 inches) for protection.

The pontoon is similar to an off-the-shelf, bin-type, bulk shipping
container. It has a 19-inch-diameter end plate at the top and a 13-inch-
diameter end plate at the bottom. Each plate has two integral padeyes. The
padeyes within the pontoon, one on each end plate, are rigged to a central
load-bearing stud-link chain. The external padeyes are used for handling
and/or rigging to a load. The padeyes and chain have been test2d in tension
to 116,000 pounds.

The inflation assembly for attachment of the compressed air line is
installed at the top; alternately it may be installed at the bottom. The
bottom port is normally plugged. The inflation assembly consists of a 1-1/4-
inch galvanized steel elbow, a short length of 1-1/4-inch pneumatic hose,

a 1-1/4-inch bronze ball valve, and a 1-1/4-inch Roylyn No. 1022-20 bronze
quick-disconnect nipple. Two relief valves are provided; one at the top is
set to open at 5 to 6 psig and the other, at the bottom, is set to open at 2 to
3 psig. When properly set, the bottom valve should be first to relieve.

Two-Ton Lift Capability Collapsible Salvage Pontoon With Gas Generator

This salvage pontoon is a rubber-coated nylon bag 64 inches in
diameter and 64 inches high, displacing 70 cubic feet and providing approxi-
mately 4,000 pounds of lift (Figure 8). It is balloon shaped with a slightly
conical bottom half. Straps of nylon webbing form a loop at the top, run
vertically down the sides, and form asecond loop at the bottom for attaching
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a shackle. The bottom is closed by two steel discs bolted together. Several
holes are provided in the rubber fabric just above the discs to permit water
to pass freely in and out of the pontoon and to relieve over-expansion of
inflation gases. Inside the conica! bottom section and fastened to the bottom
plate is a hydrazine-fueled gas generating unit with an expandable rubber fuel
bag (fuel-fill pressured) and a hand-operated fuel control valve. A vertical
zippered opening in the lower sidewall of the pontoon permits access to the
gas generating unit. A vent valve provided in the top of the pontoon, to be
operated by a lanyard, may be used to regulate lift forces and to deflate the
device.

In operation, the unit is lowered to the work site by a ship’s line and
shackled to the load. The fuel valve for activating the gas generator is oper-
ated by a diver. The generated gas rises to the top of the bag while displaced
water passes out through the drain holes at the bottor.

Variable Buoyancy System With 200-Pound Lift Capability

The variable buoyancy system consists of a two-section, rigid,
cylindrical fiber glass capsule with hemispherical ends, approximately 4 feet
long and 16 inches in diameter with a dry weight of 60 pounds (Figures 9,
10, and 11). In use in the water, it is oriented with the long axis vertical.
The lower hemispherical end contains a spring-loaded, hydrazine-fueled gas
generator with a handhole for access to the hydrazine fuel control valve.
The upper hemispherical end and the cylindrical sidewall are a single piece
with a vertical slot approximately the full length of the sidewall. The slot is
closed by a strip of rubber-coated fabric with a full-length self-sealing zipper.
A double-acting zipper slide opens the zipper in the direction of movement
and closes it behind as it is moved up or down. A gas-bleed orifice is in the
center of the slide. This provides a means for regulating the gas bubble
volume within the shell. A scale painted at the side of the slot indicates the
required position of the bleed hole for a lifting force of a given amount—up
to 200 pounds. There are ring bolts at the top and bottom of the capsule
shell for attaching lift lines and loads.

This system provides tor a fixed lift force regardless ot depth. As the
system rises under diver control to a lower ambient pressure area, the
ev.panding gas bubbles out the bleed hole maintaining constant trapped gas
volume. If the system is carried downward to a higher pressure area, the gas
generator can be turned on to provide an additional gas flow to compensate
for compression of the gas in the buoyancy chamber.




1. Cap screw
2. Relief valve
3. Clamping ring

4. Quick-disconnect nipple
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5. Ball valve 9 Cap screw 13. End plate
6. Hose assembly 10. Closure ring 14. Bending shackle
7. Street elbow 11. End plate 15. End ink
8. Pipe plug 12. Closure ring 16. Die lock link

Figure 5. Schematic of 8.4-ton pontoon assembly.
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70 t* tifting bag—shown
inflated (open at bottom)

perforated stainless steel gas diffuser

gas generator

elastomeric fuel bag
shown full

hydrazine fuel

inner incompressible ball

bottom of lifting bag

(a) Lowering pontoon, (b) Sectional views.

Figure 3. Hydrazine-fueled 2-ton lift pontoon.
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Figure 9. Hydrazine-fueled lift device with 200-pound capability.
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Figure 10, Hydrazine-fueled gas generator for 200-pound capacity lift device.
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Figure 11. Hydrazine-fueled 200-pound capacity lift device in use.

Padeye With 25-Ton Lift Capability

The 25-ton lift capability padeye (Figures 12, 13, and 14) is an
assembly which consists of a four-armed baseplate with a centrally located
swiveling eye. A removable link is attached to the eye. A counterbored
hole near the end of each arm provides a seat for a stud-cartridge-loaded
barrel assembly. Magnets are attached to gimbals mounted between the four
arms. The four magnets hold the padeye assembly in position on either a
flat or gently curved ferrous surface of a salvable chject while the stud-
cartridge barrels are installed and fired to fasten the padeye in place.
Cylindrical restraining cages with separate inner ceils of aluminum tubing,
which act as a shock absorber, contain the reaction of the barrel as a round
is fired.

Each barrel assembly is screwed onto an adapter fitted into the
padeye baseplate. These adapters guide the stud projectiles into place. Each
barrel is designed to receive a firing mechanism capable of being fired
remotely by lanyard.

14




Figure 12. Twenty-five-ton padeye with firing mechanism installed.

The padeye is designed to be attached to 3/8 to 1-inch-thick HTS
plate and to 1 to 2-7/16-inch-thick HY-80 steel. The design calls for the
padeye to sustain a steadily applied load of 50 long tons for 8 hours at
depths to 1,000 feet, in seawater temperatures from 28°F to 90°F.

Chemical Overlay System

The bottom stabilization system {Figure 15) is an assembly that
consists of a chemical holding tank and a high-pressure air tank manifolded
and valved such that the diver may select to discharge either air or air-

pressurized chemical through an umbilical terminating at an applicator
(spreader).

16
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Figure 13, Twenty-five-ton padeye projectile and barrel.

Figure 14. Exploded view of 25-ton padeye and stud firing assembly,

16
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(a) Front view.

(b} Side view.

Figure 15. Chemical overlay system.
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The diver first opens the air tank valve. An air pressure regulator at
the tank reduces the pressure in the line to 100 psi above ambient. Interme-
diate valves are then opened to charge the manifolding lines with air and
overlay chemical. These lines terminate at a t... .2-way valve, This three-way
valve is then opened tc AIR to purge seawater from the umbilical hose and
applicator. When the hose is cleared, the three-way valve is switched to
OVERLAY. As the chemical emerges, it is spread upon the surface to be
covered. Each successive pass should overlap the previous pass by 3 to 6
inches. The chemical will bond together, forming a continuous sheet.

The chemical used in the system is polyvinyl butyral mixed witha
water soluble solvent. The migration of the solvent from the solution leaves
a resin film that increases in toughness with time. Added plasticizers in the
solution, with adequate specific gravity, aid in holding the film in place.

For use in the SEALAB |11 exercise, the system was to be mountec
on the tool test stand and the chemical discharged into a tray of sand also
on the stand {Figure 16). This would accomplish two purposes: permit
examination of the material when returned to the surface and prevent divers
disturbing the material as it sets up, during the exercise of their other duties.

Chemical Lights

The chemical lights consist of two fluids, organic in nature, packaged
in two-part transparent containers. To initiate chemical reaction resulting
in release of radiant energy, a separating barrier is broken and the fluids are
mixed together. Light energy is released instantly. Three typical examples
of the lights are illustrated in Figure 17.

The lights are positively buoyant in seawater so care must be
exercised to secure or weight them. The large tubular light is 12 inches by
1 inch. The small device is about 4 1/4 inches by 3/8 inch. The pouch mea-
sures about 4 by 7 inches. The devices may be used alone to provide light in
all directions or a supplemental reflector may be used to direct the light.

Electric Underwater Power Tool

The underwater tool (preprototype model shown in Figure 18) is
electrically powerad with a 5/8-hp, open, water-cooled and water lubricated
AC motor (60 Hertz, 110-120 volts). 1t weighs 20 pounds in air and 15
pounds in water. The tool has accessories (Figure 19) that permit drilling,
tapping, impacting, reaming, grinding, and hole sawing. An electrical safety
circuit is incorporated in the system design to interrupt power to the tool
and connecting lines in the event of insulation failure.

18
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Figure 17. Chemical light packets.
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Figure 19. Electric underwater power tool system with accessories.
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The tool accessories are housed in a box with a cover which is
removed when in use. Magnets mounted a: the ends on the back of the
box permit quick attachment to a flat, vertical ferrous surface.

Explosively Actuated Cable Cutter

The cable cutter consists of a steel jaw drilled to accommodate a
steel cutter piston with a chisel edge, a firing chamber, and a spring-loaded
firing pin (Figure 20). It is 9 inches long and about 3 inches wide at the
heavy end. The cutter weighs b pounds in air and 4 pounds in water. An
aluminum safety block (Figure 21) is furnished and is placed between the
anvil and cutter piston blade. The safety block is held in place by a torsion
spring during storage and shipment. |t must also be used when cutting cables
of 1/2-inch-diameter or smaller to absorb part of the energy of the cutter
piston,to prevent the chisel from shattering on contact with the anvil. The
safety block also effectively prevents major damage to the cutter should
inadvertent firing occur without a cable in the jaw.

In use, the cutter is so placed that the cable to be cut passes through
the jaw. The torsion spring holds the cutter in place on the cable. A lanyard
is attached to the firing pin ring. The firing pin is locked with a safety pin
attached to a small ring at the side of the firing pin. After the cutter is in
place on the cable, the safety pin is removed and the cutter fired by pulling
the firing pin ring by means of the lanyard.

Explosively Actuated Stud Driver

The stud driver is a hand held, explosively actuated tool for driving
studs into steel plate (Figure 22). It can be used either in air or under water.
It is approximately 18 inches long and weighs 17 pounds in air and 15 pounds
in water. Externally, it is about 2-1/2 inches in diameter, cylindrical, and
about 12 inches long, with a handle at one end and a short flaring cone
(spall guard) at the other. The cylindrical portion ccntains an inner barrel,

a body with a firing pin mechanism, and an outer barrel guide. A cartridge,
made up of the explosive charge, a piston, and the stud, is loaded into the
barrel. The barrel is then screwed into the tool body (Figure 23). When the
tool is fired, the explosion drives the piston and stud, in the manner of a
bullet through a gun barrel.

When the driver is loaded and ready for use, the barrel protrudes
about 3/8-inch beyond the end of the spall guard (Figure 22). In this position,
the cartridge pr.rer is beyond the reach of the firing pin so the tool cannot be
fired accidentally. The breech end of the barrel is screwed into a splined

21




holder that must be rotated 22-1/2 degrees to aiign with grooves of a
corresponding splined receiver, thus allowing the barrel to be retracted

3/8 inch, permitting the firing pin to reach the cartridge primer. This is
accomplished by rotating the knurled barrel guide 22-1/2 degrees against
spring tension, with one hand. Because one hand is hclding the handle and
the other is occupied in rotating the barrel guide, the only way the barrel
can be retracted to firing position is by pushing it against the work surface
with a force of about 5 pounds.

The driver will fire only if it is positioned approximately at right
angles to the work surface, otherwise the tool, pivoting abcut the edge of
the spall guard, will allow the barrel to move forward, moving the cartridge
primer out of range of the firing pin. The spall guard, therefore, serves a
dual purpose. It protects the user against flying spall and prevents angular
firing. Angular firing would increase the chance of ricochet.

When ail the above operating conditions have been met, the driver
may be fired by squeezing the trigger. The trigger action cocks and then
releases the firing pin. The tool may be reloaded under water by replacing
the used barrel with another sealed preloaded barrel.

The combination explosive charge, piston, and stud, called the
ammunition, is available in various forms for different applications (Figure
24), but the solid stud was the type selected for the SEALAB 111 tests. Itis
important to note that the cartridges are designed to penetrate specific
plate thicknesses of given materials by varying the powder charge. Typical
average extraction forces are indicated in Table 1.

Air-Driven Saw

The saw (Figure 25) is a standard, off-the-shelf, pneumatically driven
hacksaw. The principle of operation is by reciprocating pistons. Blade strokes
are variable from 0 to 1,100 per minute. Blade stroke is 1-3/4 inches. The
saw is designed for use in air, however, the manufacturer and preliminary
tests indicate adaptability to underwater use. The tool incorporates com-
plete automatic lubrication of the inner components and blade.

The saw weighs 5-1/2 pounds in air and approximately 5 pounds in
water. |t utilizes a maximum of 6-1/2 cubic feet of air per minute and oper-
ates on air pressures ranging from 80 to 100 psi above ambient. Ordinarily,
commercially available high-speed blades are suitable for use with this saw.
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Figure 21. Explosively actuated cable cutter with safety biock.




Figure 22. Explosively actuated stud driver.

trigger barrel guide

spall guard

grip handle firing pin cartridge

Figure 23. Explosively actuated stud driver, sectional view.
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Solid stud
3/8" to 1" single
or laminated plate

HY-80 solid stud
3/4’ to 1" HY-80
steel plate

Headed deck pin
1/4”, 3/8", and
1/2" steel plate
to wood

1/2"* hollow stud
1/4" to 5/8"" single
thickness plate

11/16" hollow stud
3/8' to 5/8" single
thickness plate

Hole punching projectile
5/8" dia hole in 3/8' or
1/2" single thickness plate

Figure 24. Ammunition for explosively actuated stud driver.
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Table 1. Average Stud Extraction Forces

Heavy-Duty Solid Studs in
Structural Steel Plate

Plate Thickness Average Extraction
{in) Force
(ib)
3/8 8,000
1/2 14,000
5/8 16,000
3/4 19,000
7/8 22,000
1 26,000
1-1/8 29,000

Figure 25. Air-driven saw,
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Hand Tools

Standard Tools. The following list of hanc tools used in this
exercise are standard items (Figure 26) familiar to all mechanics and need
no description other than the names:

Pipe wrench, 14-inch

Crescent wrench, 14-inch, 10-inch

Screwdrivers, standard 6-inch, Phillips, allen

Socket wrench with ratchet

Box end wrench, 1-1/2-inch, 1-1/8-inch, 15/16-inch, 3/4-inch
Open end wrench, 1-1/2-inch, 1-1/8-inch, 15/16-inch, 3/4-inch

Speciai Hand Tools. Special hand tools used in the exercise are as
follows:

1. Screwdriver with ratchet-palm-grip handle. This is similar to a
common screwdriver with either a standard or Phillips blade. A flat palm-
grip (Figure 27) similar to a handwheel, 3 inches in diameter with a
ratcheted 3/8-inch-square drive shank, is provided. The shank fits into a
13/32-inch-square socket in the end of the screwdriver handle. The palm-
grip is said to multiply turning power four times and provides for a
comfortable grip. The ratchet adjusts to forward, reverse, or locked
positions.

2. Selective-socket driver with palm-grip handle. This tool is
similar to the socket-end screwdriver described above and uses the same
square drive palm-grip. The tool end consists of a series of concentric
hexagonal tubes (Figure 27). The outboard tube is rigidly attached to
the shaft while the inboard tubes are spring loaded and when at rest are
flush with the end of the exterior tube. The nest of tubes is pushed onto
a bolt head or nut which, when properly aligned, depresses all tubes
smaller than the nut. The tubes that encase the nut become the socket
for turning it. Each tool accommodates four nut sizes. Several tool sizes
are available.

3. Socket driver with palm-grip handie. The socket with palm-grip
is similar to the screwdriver with palm-grip handle described above except
that it utilizes a 7/16-inch socket (Figure 27) instead of a screwdriver
blade.
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